28 • Gevuina avellana Mol. (Proteaceae) is a typical tree from the South American 29 temperate rainforest. Although this species mostly regenerates in shaded understories, it 30 exhibits an exceptional ecological breadth, being able to live under a wide range of light 31 conditions. Here we studied the genetic basis regulating physiological acclimation of the 32 photosynthetic responses of G. avellana under contrasting light conditions. 33 • We analyzed carbon assimilation and light energy used for photochemical process 34 in plants acclimated to contrasting light conditions. Also, we used a transcriptional profile 35 of leaf primordia from G. avellana saplings growing under different light environments 36 to identify the gene co-expression network underpinning photosynthetic performance and 37 light-related processes. 38 • The photosynthetic parameters revealed optimal performance regardless of light 39 conditions. Strikingly, the mechanism involved in dissipation of excess light energy 40 showed no significant differences between high and low-light acclimated plants. The gene 41 co-expression network defined a community structure consistent with the photochemical 42 responses, including genes involved mainly in assembly and functioning of photosystems, 43 photoprotection, and retrograde signaling. 44 • Our ecophysiological genomics approach provides an understanding of the 45 molecular regulatory mechanisms that allows this tree to have an optimal balance between 46 photochemical, photoprotective and antioxidant performance in the diverse light habitats 47 it encounters in nature.
Introduction details and forest structure see Coopman et al., 2010 and Ostria-Gallardo et al., 2015) .
141
Sampling and light environment characterization was made as described in detail in assembled ORFs based on expression patterns (Chitwood et al., 2013) . In order to detect 191 the effects of light availability on gene expression, we selected genes from the upper 75% (d) ), and the electron transport rate (ETR, (e)) showed significant differences 519 between saplings acclimated to low and high-light, with all these parameters being higher 520 at high-light. The non-photochemical quenching (NPQ, (f)), involved in photoprotective 521 processes, showed no significant differences between saplings. For the fluorescence of 522 chlorophyll a, all statistical significances were at P < 0.05 with n=11 and n= 7 for low 523 and high-light acclimated saplings, respectively. chlorophyll content showed no significant differences (P < 0.05) between low-light and high-light saplings 580 (total n = 40). Among fluorescence parameters, the maximum quantum efficiency (Fv/Fm, (b)) showed 581 significant differences between saplings acclimated to low and high-light, showing higher values in those 582 that are low-light acclimated. The photochemical quenching (qP, (c)), the actual quantum yield (phiPSII, 583 (d)), and the electron transport rate (ETR, (e)) showed significant differences between saplings acclimated 584 to low and high-light, with all these parameters being higher at high-light. The non-photochemical 585 quenching (NPQ, (f)), involved in photoprotective processes, showed no significant differences between 586 saplings. For the fluorescence of chlorophyll a, all statistical significances were at P < 0.05 with n=11 and 587 n= 7 for low and high-light acclimated saplings, respectively. 
